Water allocation regimes that adjudicate between competing uses are in many countries under pressure to adapt to increasing demands, climate-driven shortages, expectations for equity of access, and societal changes in values and priorities. International authorities expound standards for national allocation regimes that include robust processes for addressing the needs of "new entrants" and for varying existing entitlements within sustainable limits. The claims of Indigenous peoples to water represents a newly recognized set of rights and interests that will test the ability of allocation regimes to address the global water governance goal of equity. No study has sought to identify public attitudes or willingness to pay for a fairer allocation of water rights between Indigenous and non-Indigenous people. We surveyed households from the jurisdictions of Australia's Murray-Darling Basin, a region undergoing a historic government-led recovery of water, and found that 69.2% of respondents support the principle of reallocating a small amount of water from irrigators to Aboriginal people via the water market. Using contingent valuation, we estimated households are willing to pay A$21.78 in a one-off levy. The aggregate value calculated for households in the basin's jurisdictions was A$74.5 million, which is almost double a recent government commitment to fund the acquisition of entitlements for Aboriginal nations of this basin. Results varied by state of residency and affinity with environmental groups. An information treatment that presented narrative accounts from Aboriginal people influenced the results. Insights from this study can inform water reallocation processes.
Introduction
The allocation of water between competing uses is an urgent issue in many countries as governments and water user groups respond to one of humanity's most significant challenges and seek to reconcile everincreasing demands for water with finite supplies. Authorities in many river basins have stopped issuing new entitlements and are attempting to divert less water to human uses (Cosgrove & Loucks, 2015; Wheeler et al., 2017) . When current rates of extraction are the principal cause of contestation and environmental degradation (Grafton & Horne, 2014) , finding ways of reducing diversion levels and sharing water entitlements presents new challenges for water allocation regimes to adapt to change. Adjudicating between uses and users is controversial because of inequities in access and the existence of polarized positions regarding community and environmental welfare (Wheeler et al., 2017; Whiteley et al., 2008) .
As the largest user of water worldwide, irrigation is often at the center of intersectoral water allocation debates. Irrigation is targeted for water savings because it provides "the most immediate opportunity for reallocating some water to other water uses or sectors as demand grows" (Cullet, 2018, p. 330) . Attempts to examine what drives the behavior of powerful water-using groups, such as irrigators, and broader public preferences on the acceptability of the costs and benefits of water-sharing mechanisms have risen as a response to this water reallocation problem (see Bjornlund et al., 2014; Loch et al., 2014; Wheeler et al., 2017) . Thus, there are now many studies of attitudes toward and preferences for reallocating water from irrigated agriculture to other uses, particularly the environment (Graham, 2009; Wheeler et al., 2013) .
Even when proposals for reform appear to be beneficial, reallocating water between groups that are each vying for their "fair share" will create difficult policy choices (Syme et al., 1999) . The contested nature of water allocation has focused scholarly analysis on the appropriate value bases upon which public and private actors should make decisions affecting distributions. Studies have reached beyond consideration of costs and ©2019. The Authors. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made. benefits to encompass ethical and moral dimensions, generating insights into public attitudes toward fairness and equity in water rights distributions and priorities and processes for sharing water and decisionmaking power (see Schmidt & Peppard, 2014; Syme et al., 1999; Syme & Nancarrow, 1996; Wilder & Ingram, 2018; Wutich et al., 2013 ). Yet the global water management sector, guided by the principles of integrated water resource management, continues to pursue efficiency as its over-arching goal, rather than equity (Cullet, 2018) . Despite decades of international effort, "equity related problems persist and in many cases worsen" (Wilder & Ingram, 2018, p. 49) .
With widespread agreement that water equity must be prioritized in water governance (Whiteley et al., 2008; Wilder & Ingram, 2018) , justice concepts have emerged as frameworks for explaining skewed distributions and uneven rates of participation in decision-making affecting water (Conca & Weinthal, 2018; Jackson, 2018a; Neal et al., 2014; Whiteley et al., 2008; Wutich et al., 2013; Zwarteveen & Boelens, 2014) . This is especially so in situations of resource scarcity, where justice becomes "more salient" in national policy and public discourse (Clayton, 2000, p. 459) . In South Africa, for example, since the end of apartheid, the legislature has responded to debates on water justice from a human rights perspective and procedures to redistribute water are now part of the nation's governance framework (Van Koppen & Schreiner, 2014) . In Australia, where a severe drought triggered a water crisis, studies show people want to see outcomes from water rights contests that are just, fair, and equitable (Lukasiewicz et al., 2013; Nikolakis et al., 2013) . More generally, the adoption and promotion of water markets in many countries has brought social justice issues to the fore because of the purported negative effects of power asymmetries on the water holdings of the poor (Hadjigeorgalis, 2008) . In Chile, the government has developed an Indigenous Land and Water Fund to finance the acquisition of water use rights for Indigenous landholders, a move that both responds to and utilizes market mechanisms of allocation to redress the "unfair distribution" of water produced by the neoliberal water reform of the 1980s (Macpherson, 2017 (Macpherson, , p. 1138 .
In this paper, we examine a particularly acute form of water injustice experienced by Indigenous peoples. Indigenous peoples constitute an especially neglected and vulnerable group that confronts exclusion from water allocations amidst continually expanding demands for water (Jackson, 2018a) . Water allocation regimes are strongly conditioned by historical rights of access and usage patterns (OECD, 2015) that did not recognize or respect Indigenous water rights, and these institutionalized patterns have proved difficult to change. Allocation regimes in the United States, Canada, Australia, and New Zealand, for example, excluded Indigenous peoples and prioritized the interests and water needs of "settler" communities (Berry et al., 2017; Tarlock, 2010) . Outstanding and newly articulated water rights claims from Indigenous peoples therefore present a clear equity challenge to today's water allocation systems (see Bark et al., 2012; Budd, 2009; Trawick, 2003; Womble et al., 2018) . The United Nations Declaration on the Rights of Indigenous Peoples, for example, establishes norms of water justice that encompass water rights (Robison et al., 2018; UN General Assembly, 2007) .
Here we seek to ascertain public attitudes to reallocating water from irrigators to Aboriginal communities of the Murray-Darling Basin (MDB) of Australia. In the MDB there are over 40 Aboriginal nations seeking to gain water rights. The region is often presented as an exemplar of water policy innovation for government commitments to reset the balance between environmental and consumptive use of water, primarily extracted for irrigation (Wheeler et al., 2017) . Governments capped water diversions under a series of reforms spanning more than two decades, and markets and trading arrangements have facilitated voluntary reallocation from and within the irrigation sector. Australian legal frameworks for water management currently offer Aboriginal peoples' limited protection of their water rights (Jackson & Langton, 2012; McAvoy, 2008; O'Bryan, 2019; Tan & Jackson, 2013) . Water law and policy narrowly prescribes Aboriginal rights, and they contain no substantive restitution measures to redress the historical pattern of exclusion from the water economy. The development of tradeable water rights decoupled from land titles has not redressed this significant water justice challenge. Furthermore, improvement in consultation between federal and state governments and Aboriginal organizations during this era of water reform has not yet increased the volume of water that Aboriginal peoples have under their control.
There is no shortage of policy-related studies of the means of reallocating water to Indigenous peoples, particularly from the United States, Canada, Australia, and New Zealand, where pathways to reallocation include reserved rights, government acquisition of entitlements, or negotiated settlements (Colby et al., 1991; Durette, 2010; Jackson, 2018b; Macpherson, 2017; Tarlock, 2010) . However, no study has sought to understand public attitudes to reallocating water to Indigenous peoples from existing water rights holders. Attitudinal studies of water sharing focus on the distribution of water among current users (see, for example, Thorvaldson et al., 2010; Wheeler et al., 2013) . Such studies overlook the needs of Indigenous peoples whose unique claims have long been unrecognized or ignored but are now gaining legitimacy. Attitudinal studies of fairness in water allocation do not tend to consider this dimension either (Lukasiewicz et al., 2013; Syme & Nancarrow, 1996) . Nikolakis et al. (2013) conducted a survey of Aboriginal and non-Aboriginal peoples' attitudes to water markets in north Australia; however, only individuals with expertise in, or awareness of, water reform and markets were surveyed. In that study, the authors concluded that "Indigenous respondents do not agree that the current water management regime is equitable; nor do they believe it reflects their interests" (Nikolakis et al., 2013, p. 17) . Of the few nonmarket valuation studies relating to Indigenous resource management, the focus has been on willingness to pay (WTP) for environmental services delivered by or for Indigenous people (Zander et al., 2010; Zander & Garnett, 2011) , rather than intersectoral transfer of a resource right like a water entitlement. In the context of this paper, securing a right to access water for a previously unrecognized group, such as Aboriginal Australians, in a "closed" resource pool requires that another user forego use of an equivalent amount.
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Understanding policy preferences for sharing water with Indigenous peoples is of importance to policy makers, Indigenous organizations and communities, legislators, water agencies, and the public. Political action directed toward change in state-based water allocation institutions is a key focus for Indigenous peoples engaged in water rights struggles (Jackson, 2018b; Taylor et al., 2017) . Knowledge of how particular groups in society perceive the relative water needs of Indigenous people, the environment and agricultural sector, and what policy options are likely to be acceptable, or least socially contentions, can inform policy and could guide future reforms to allocation regimes, as well as awareness-raising programs by policy leaders.
According to Bjornlund et al. (2014) , attempts to introduce water-sharing policies are often met with opposition, especially from the irrigation sector, but also from other sectors of society. For instance, the debate over water in Australia remains highly polarized to this day: the current plan to reallocate water from irrigators to the environment is one of Australia's most controversial water policies ever implemented (Wheeler et al., 2017) . Amidst this background, federal and state governments are now considering purchasing water for Aboriginal peoples. When deciding how to share water more equitably, decision makers will have to evaluate and weigh various perspectives, interests, and outcomes, and few will want to revisit past decisions without evidence.
For over a decade Aboriginal advocates and researchers have advanced a market-based reallocation mechanism as a means of addressing the disparity in water rights distributions between Indigenous and non-Indigenous people (McAvoy, 2008; Taylor et al., 2017) . One of our aims in this study is to determine whether there is public support for reallocation via the water market. The second aim is to use contingent valuation to estimate the WTP for two different payment vehicles-a levy on water bills and government expenditurefor such a reallocation. Finally, we ascertain preferences for different types of water use for beneficiary Aboriginal communities. Results from our study show firm support for the principle of reallocating a small volume of water from irrigators to Aboriginal people, no strong preferences to restrict water use to cultural and environmental uses, and aggregate WTP of a magnitude that exceeds current government commitments.
The structure of the remainder of the paper is as follows: We describe the case study context, outline the study design, present the empirical results, then discuss the policy implications of our results and offer some concluding remarks.
Case Study: The MDB
The international water policy community views Australia as a leader in water reform, particularly in the use of markets to achieve water use efficiencies and reallocate water to the environment (Grafton & Wheeler, 2018) . Successive national reforms have focused on the MDB, which occupies one seventh of the continent (1.06 × 10 6 km 2 ) and is its most productive agricultural region. The MDB drains waters from four states (New South Wales [NSW], Victoria, Queensland, and South Australia) and the Australian Capital Territory (ACT; see Figure 1 ). It contains important groundwater systems and more than 20 major rivers 10.1029/2019WR025011 Water Resources Research linking 23 catchments and 30,000 contiguous wetlands, most of which are dependent on water for which there is intense competition from agricultural production (Alexandra, 2018). It supports approximately 40% of the total gross value of Australia's agricultural production, including 46% (A$7 billion) of the gross value of irrigated agriculture (Productivity Commission, 2018).
Irrigated agriculture has, typically, accounted for approximately 70% of water diversions and is responsible for ∼90% of the water consumed in the basin (Grafton & Wheeler, 2018) . In addition, the 2.1 million people that reside within the basin draw their water supply from its waters, as do a further 1.3 million people who live outside its limits (Productivity Commission, 2018) . Of the total water used for consumptive purposes, households consumed about 6% in 2010, mining less than 1%, manufacturing and other industries about 4%, and stock animals a small but unquantified amount.
The basin encompasses the territories of more than 40 autonomous Aboriginal nations that comprise approximately 15% of Australia's Aboriginal and Torres Strait Islander population (Robison et al., 2018) . In 2016, the Wentworth Group of Concerned Scientists (2017) estimated that the Aboriginal population was 4.4% of the MDB total and was growing at a rate nearly 4 times the rate of its overall population. Like Aboriginal peoples in other regions of Australia, basin communities experience significant socioeconomic disadvantage in almost all measures of well-being. For example, labor force participation of the Aboriginal community in 2016 (54%) was less than the MDB average (64%; Wentworth Group of Concerned Scientists, 2017).
Colonial law did not originally recognize Aboriginal occupation, and so, as landless people, Aboriginal communities were not entitled to exercise riparian rights or to access water licenses under state systems of administration (Berry & Jackson, 2018) . The development of the basin left Aboriginal nations in possession of less than 1% of its land base, representing a higher level of dispossession than many other Australian regions (Arthur, 2010) . In addition to the social impacts for Aboriginal communities (Taylor et al., 2017; Weir, 2009 ), surface water extractions for irrigated agriculture imposed large environmental costs (Grafton & Horne, 2014) , with over-allocation of water contributing to the degradation of water-dependent ecosystems. In 2010, a major river sustainability audit classified 20 of the basin's 23 river valleys as in either a poor or very poor state of ecological health (cited in Alexandra, 2018). The latest State of the Environment 
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Report (Argent, 2017) shows little improvement. Until recently, few of the basin's rivers and their floodplains, which have high conservation value and are of cultural significance, have had secure water supplies, and climate models predict a decline in future inflows (Alexandra, 2018) .
A severe drought that diminished flows in the River Murray during the first decade of this century catalyzed action to secure environmental water supplies . The federal government passed legislation to improve the health of the basin's ecosystems by setting sustainable diversion limits and developing a Basin Plan to oversee recovery of water for the environment. By mid-2019, the average annual level of water extraction is to be reduced by 2,750 Gl/year, or about 25% relative to long-term historical diversions with an additional 450 Gl by 2024 (Grafton, 2019) .
To date the Australian Government has spent $2.5 billion on purchasing irrigation water entitlements and $6 billion on infrastructure to improve irrigation efficiency and delivery of environmental water (Grafton & Wheeler, 2018) . This represents the world's biggest buyback of water rights, and the reduction in irrigated agriculture's share has been strenuously opposed by some irrigators. The effects of water sales are hotly contested with community concerns around farm exit, population decline, and reduced social services, gross regional product, and job availability .
Notwithstanding the historic shift in water governance from a focus on water extraction to a more complex set of social, economic, and environmental objectives, equity is not a topic that has received very much attention by Australian water researchers (Lukasiewicz et al., 2013; Nikolakis et al., 2013) . In particular, the needs of Aboriginal communities to access water has been a marginal consideration for policy makers, relative to the attention given to ecosystem degradation and restoration, as well as to structural adjustments and the vitality of irrigation communities (Bark et al., 2015; Jackson, 2017; Nikolakis et al., 2013; Weir, 2009 ). Under Australian law, native title does not include ownership of natural waters and the rights recognized are limited to "traditional and cultural" rights that resemble precolonial water interests (Macpherson, 2017) . They are not tradeable and are vulnerable to extinguishment if "other right holders have, since colonisation, acquired inconsistent rights" (Macpherson, 2017 (Macpherson, , p. 1131 . Furthermore, governments are not required to gain consent from or to negotiate with native title-holders before granting a right to take water (Tan & Jackson, 2013) .
Aboriginal people are greatly constrained in their ability to gain access to water and benefit from the water economy, and environmental water programs and policies are only beginning to take account of their perspectives (Jackson & Langton, 2012; O'Bryan, 2019) . In response to Aboriginal claims for "cultural flows" (Taylor et al., 2017) , federal and state governments have more recently shown interest in mechanisms to improve Aboriginal access to water (Jackson, 2017) . Cultural flows are defined by a representative Aboriginal organization as "water entitlements that are legally and beneficially owned by Indigenous Nations of a sufficient and adequate quantity and quality to improve the spiritual, cultural, environmental, social and economic conditions of those Indigenous Nations" (cited in Taylor et al., 2017, p. 6) . Market instruments may constitute a promising policy approach, especially in the absence of strong legal protections. Appeals to state and federal governments to finance the purchase of water entitlements for Aboriginal people have met with some recent success. In 2018 the federal government established a A$40 million program to purchase water entitlements for cultural and economic uses for MDB Aboriginal communities (Productivity Commission, 2018).
Methods
Questionnaire Design
We designed a questionnaire to explore priorities and preferences for different uses of water among respondents in the four MDB states and the ACT. The multipart online questionnaire first outlined the purpose of the research, as required to demonstrate informed consent (ethics approval HREC 2015/470 and H0016811). It then posed questions on the importance of different public policy issues in Australia, familiarity with the MDB, the Millennium Drought (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) , and the water policy debate surrounding the drought. Respondents were then randomly assigned to one of six different experimental treatment conditions (Condition 1, 2, … , 6, hereafter) to explore stated preferences for water reallocation. The questionnaire then proceeded to attitudes to procedural fairness, proximity to different water-using groups, and general 10.1029/2019WR025011
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We framed questions about levels of support for reallocating a small amount of irrigation water given different cost implications and the provision of contextual information. Conditions 1 and 4 ask respondents about their willingness to support a percentage of irrigation water being reallocated to Aboriginal communities. The framing of the question of support is general, and no cost is mentioned. Conditions 2 and 5 ask the same question but with a cost to the Commonwealth government (referring to Australia's national or federal government). Conditions 3 and 6 ask respondents their WTP to support a specific percentage of irrigation water (5% of irrigation water or approximately 300 Gl) being reallocated to Aboriginal communities with a cost to their household in the form of a levy on their 2018 water bill. For each condition pair (1 and 4, 2 and 5, and 3 and 6), Conditions 4, 5, and 6 provide respondents with additional information in the form of two quotes from Aboriginal community leaders on the value of water for cultural practices and employment (see Box 1). The two quotes were included to give voice to the concerns of Aboriginal people and to test whether these short testimonies would influence responses.
In Conditions 3 and 6, we used a contingent valuation survey to estimate WTP. This method provides respondents with a scenario and a cost and asks them to make a choice, often framed as a vote in a referendum (Boyle, 2017) . We selected it from other stated preference methods because the single scenario is cognitively easier for respondents when compared with the sequences of multi-attribute choice tasks characteristic of a discrete choice experiment. This is important because the topic is likely somewhat unfamiliar for many Australians. The method also provides lower and more conservative results (Morrison & Hill, 2017) .
To date, water reform is framed in oppositional terms: environment versus production (Lukasiewicz et al., 2013) . This framing overlooks the multiplicity of diverse and interrelated water values held by Aboriginal
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Water Resources Research peoples (Jackson, 2017; Taylor et al., 2017; Weir, 2009) . To test this duality with respect to Aboriginal water uses, we asked those respondents assigned to Conditions 3 and 6 who voted "Yes" to a levy amount what proportion of the water should be used by Aboriginal communities for (a) environmental and cultural purposes and (b) agricultural businesses. Our hypothesis, which could limit the aspirations of Aboriginal people to apply water to multiple purposes and to develop water-based livelihoods, was that there would be more support for environmental and cultural uses than for use in commercial enterprises.
Elicitation Question
To avoid the potential for "yea-saying" (Blamey et al., 1999) , we used a dissonance minimization approach (Blamey et al., 1999; Morrison & Hill, 2017) . This is particularly relevant in new policy areas where respondents have little prior experience of indicating their preferences. We also considered it well suited to this study's context because of the unresolved tensions between the Australian settler nation and Aboriginal peoples. In light of evidence of an "often confused and conflicting direction of public attitudes towards Indigenous people" (Walter, 2012, p. 15) , we anticipated that some respondents may vote Yes rather than answer "No" for fear of being perceived by researchers as racially discriminatory (despite answering anonymously). Dissonance minimization offered a more nuanced set of responses to the reallocation question (see Box 2). The upper bound of the one-off levy amount was conservatively set at $100.
We refer to these supportive but unwilling to pay choices as "supportive-no" votes (s-NO1 to s-NO4 in Box 2), where s-NO is defined as "supporting the goal of reallocating water to Aboriginal communities but voting no to pay for such an outcome."
Box 2
If you had to vote in a referendum today, would you support 5% of the average amount of water used by irrigators in the Murray-Darling Basin in a year (about 300 Gigalitres) being bought from willing sellers in the water market and then allocated to Aboriginal people? The cost would be paid by a one-off levy of $X (a randomly assigned amount from $25 to $100 in $5 increments) on one water bill of every Australian household in 2018. If you rent, the levy will be passed along in the form of increased rent.
• I would vote YES to the proposal of paying a one-off levy of $X on water bills to buy 300 Gigalitres of water for Aboriginal people • I support the goal of allocating water to Aboriginal people but it is not worth $X to me and thus vote NO (s-NO1) • I support the goal of allocating water to Aboriginal people but I cannot afford a one off levy of $X and thus vote NO (s-NO2) • I support the goal of allocating water to Aboriginal people but I would prefer to save my money and
give to another cause and thus vote NO (s-NO3) • I support the goal of allocating water to Aboriginal people but I object to any increase in levies and thus vote NO (s-NO4) • I would vote NO because I am opposed to this proposal
Focus Group Pretesting
The questionnaire design and language was tested with a focus group of six people (range of ages, male/female, and employment backgrounds) in Melbourne in 2017. Focus group discussion refined the questionnaire wording and was used to test the acceptability of the one-off levy amounts with participants largely refusing at $100. In September 2017, we conducted an online pretest of 59 respondents. The pretest data were aggregated into the final data set because only minimal changes were made and little time had lapsed between the pretest and the final survey.
Survey Sample
In the period November to December 2017, an online survey collected data for this study. One of the largest internet panel providers in Australia, the Online Research Unit (http://theoru.com/panels.htm), sent 28,500 invitations to potential adult respondents randomly drawn from a sampling frame stratified by age, gender, and state/territory. Incentives used for survey completion included airline points and gift cards.
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Sample Characteristics
Following two reminders, 2,699 people completed the questionnaire (four responses were blocked from the support question, as quotas were full). The response rate was 9.5%. Summary statistics are provided in Table 1 .
Our sample reflects the Australian population in terms of gender, age cohorts (reflecting proportions 18+) and household size. Only 15 people identified as Aboriginal or Torres Strait Islander, representing less than the Indigenous proportion of the national population (3%) (Australian Institute of Health and Welfare, 2017). The sample is more educated with 35% holding a bachelor's degree or higher compared with 31.4% of working age Australians (ABS, 2018a, 2018b) and has marginally lower household income (note only 2015-2016 ABS income data available for comparison).
Almost 30% of respondents live or have lived within the MDB. Many had visited and undertaken recreational activities, some of which were nature based. For example, 26.2% reported having camped, 18.4% gone swimming, and 15.5% having fished in the MDB. Half the respondents reported that the Millennium Drought (1997-2009) had affected their household. Almost half (48.1%) remembered the public debate surrounding the MDB water-sharing plan, whereas 48.4% did not.
Levels of Support for Water Reallocation to Aboriginal People
In Condition 1, where the amount of irrigation water purchased from willing sellers varied from 1% to 5% of the irrigation total, 44.9% of the sample supported reallocation to Aboriginal communities (see Table 2 ). In Condition 2, with the inclusion of a cost to the Commonwealth government, support for reallocation decreased to 30.8%. In Condition 3, the amount of water purchased was fixed at 5% of irrigation water and the cost was articulated as a household levy. Furthermore, dissonance minimization allowed participants to provide a more nuanced response indicating support for the concept while also giving a rationale for not paying. Explicit support decreased to 21.8%. The proportion that indicated explicit support (Yes) and s-NO was 71.9%.
The addition of information resulted in no statistically significant differences between Condition 1 and Condition 4 (p = 0.74) nor between Condition 2 and Condition 5 (p = 0.21), but some evidence of difference between Condition 3 and Condition 6 (p = 0.06). Those who voted Yes to Condition 3 (and 6) were asked to indicate a preferred use for the water allocated to Aboriginal people. Of the respondents voting Yes, 17.9% (38.4%) preferred that a greater share be directed to Aboriginal environmental and cultural purposes, 43.5% (37.9%) for the water to be split evenly between environmental/cultural use and agricultural businesses run by Aboriginal communities, and 38.6% (23.6%) for a greater share to be directed to agricultural businesses.
Regression Results for WTP
Binary logit models were used in the analysis of the data from Conditions 3 and 6. We present four models in Table 3 . In Models 1 (Condition 3) and 2 (Condition 6), the votes are coded as Yes = 1 and all No and s-NO = 0. In Model 1, the levy amount is statistically significant indicating that the probability of voting Yes decreases as the levy amount increases. In Model 2 it is insignificant, suggesting that when the choice is framed with quotes from Aboriginal leaders, the dollar amount of the levy had no effect on choice. In Models 3 and 4 only the Yes and the No responses are retained; that is, we drop all s-NO responses. The coefficient for levy is negative and significant in Model 3 (Condition 3), but in Model 4 (Condition 6), the levy amount has no effect on choice.
Sociodemographic variables such as age and gender were included in the logistic regressions with mixed results across the coding of choices. As household income was collected via checkbox categories, a binary variable was created for household income less than $800 per week (average household income was $1,438 per week in 2017). Low income status is significant and negative in Models 2 and 4 suggesting that low income households are less likely to vote Yes for reallocating water. A binary variable, indicating close and very close social proximity to environmental or conservation groups, was positive and significant in all four models; that is, respondents are more likely to vote Yes to the WTP scenario.
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It is not possible to estimate reliably WTP directly from the regression results in Table 3 because the proportion of Yes responses is low ("fat-tails" problem (Haab & McConnell, 2002) ). The insignificant estimated coefficient on levy further exacerbates the problem (with the exception of Model 3). We therefore use a Turnbull estimator, which is a distribution-free approach described in Haab and McConnell (2002) . It uses a smoothing estimator to establish the minimum WTP for nonnegative WTP distributions. Table 4 provides these WTP estimates for Conditions 3 and 6 by state arranged from upstream to downstream then the ACT and for the whole sample.
To calculate the aggregate WTP value, we used the Turnbull lower bound estimators for Condition 3 whole sample and an estimate of the number of households in the MDB jurisdictions using 2016 Census data on family characteristics (ABS, 2018a, 2018b). Treatment of response rates (9.5% for this study) varies in the literature, so we present a range of values. If it is assumed that all survey nonrespondents have zero WTP, then extrapolating to the population of households, the aggregate WTP is A$17.0 million. Conversely, assuming that all nonrespondents have identical preferences to the sample, then extrapolation results in an aggregate value of A$179.6 million. These approaches have been criticized as being overly conservative or potentially biased upward, respectively. As the invitation and informed consent description referenced social values associated with water, it may be safe to assume that a portion of the invitations were unopened due to time constraints rather than opposition to water reallocation to Aboriginal people. Applying this logic and the adjustment in Morrison (2000) , we assume that 32% of respondents had similar preferences as our sample and did not respond to the survey because of time constraints rather than opposition to water issues, providing an aggregate WTP value of A$74.5 million.
Discussion and Implications
While there have been various studies identifying the market and nonmarket value of water in the MDB (Bark et al., , 2015 ; Note. In Australia, technical and further education or TAFE institutions provide a wide range of predominantly vocational courses.
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Water Resources Research Raymond et al., 2009) , no previous studies have investigated public support for improving access to water for Aboriginal people. Understanding equity implications is an important aspect of water policy, and previous studies have investigated the effects on the irrigation sector and regional towns of redistributing water entitlements through water trading (Wittwer, 2011; Wittwer & Griffith, 2011 ). Yet there have been no attempts to estimate the WTP of the public to reallocate water to Aboriginal people via a market mechanism or any other. Therefore, we present the results of a contingent valuation study that asked respondents in MDB jurisdictions their WTP for the reallocation of water from irrigation to Aboriginal communities.
There are no benchmarks for public attitudes toward reallocating water to Aboriginal peoples. We can however assess the results in the context of general attitudes to Indigenous Australians and attitudes to other redistributive measures, such as land rights restoration and government assistance. There is a considerable body of research indicating that many Australians have negative attitudes toward Indigenous Australians (Forrest & Dunn, 2006; Griffiths & Pederson, 2009; Pederson et al., 2005; Zander & Garnett, 2011) . Such attitudes can include the view that Indigenous people are undeserving of government assistance or that they receive too much assistance. Drawing on results from the annual Australian Social Survey that in 2007 asked questions about Indigenous disadvantage, racial segregation, and restorative measures, Walter (2012) found that only 9% strongly agreed and 36% agreed (45% in total) that Indigenous disadvantage justifies extra government assistance. Furthermore, a strong majority (66%) agreed that granting land rights to Indigenous people is unfair, even though the majority agreed that Indigenous Australians are not treated equally and that injustices are not all in the past. The author concluded that there is a dissonance between egalitarian attitudes and willingness to support action to address inequality:
… a small majority of non-Indigenous Australians tends to hold egalitarian belief systems about Aboriginal people's position in society, but, incongruously, these do not extend to the restorative actions of land rights or extra government assistance (Walter, 2012, p. 27) .
That survey did not ask respondents to pay to attain any specific costed restorative outcome, whereas in our survey, we assigned respondents to one of three conditions, no cost attached, cost attached to the federal government, and a cost attached to the household. A clear and consistent pattern emerges across all paired conditions. Support for reallocation was 
Water Resources Research highest when there was no cost attached (i.e., 44.9% and 49.5% for Conditions 1 and 4), reduced when the cost was born by the government (i.e., 30.8% and 32.7% or Conditions 2 and 5), and lowest when the cost was borne through a household levy (21.8% and 23.7% for Conditions 3 and 6). Venn and Quiggin (2007, p. 340) argue that "there are strong ethical grounds for accommodating or compensating for extinguished Indigenous water rights." Although our survey did not seek to ascertain public views on compensation for extinguished or expropriated water rights, it is possible that such an ethical consideration might have motivated WTP and further research could confirm or counter this conjecture. A related point is the results pertaining to outright opposition to the notion of reallocating water. For those respondents asked to pay a household levy, outright opposition was 28.1% (Condition 3), and this declined to 22.6% when we provided respondents with additional information (Condition 6).
There is some evidence that information provision increased levels of support between Conditions 3 and 6 (p = 0.06). Information was in the form of direct quotes from Aboriginal people. The inclusion of a narrative in the first person can illustrate the benefit(s) of increased water allocations and trigger a more empathetic response. The Australian Psychological Association (1997, p.9) found stories have an "immediacy and credibility" in providing insight into the subjective experience of a racialized minority like Aboriginal peoples. In a survey not about distributive justice but about procedural fairness regarding native title rights, Peate et al. (2008) found that respondents regarded Indigenous voice only to be fairer than non-Indigenous voice only. This finding will be of specific interest to scholars of water justice who suggest that understandings of justice need to be anchored in how injustices are experienced, rather than based on abstract norms (Zwarteveen & Boelens, 2014, p. 147) . Nevertheless, in our study information that conveyed an Indigenous perspective did not have a universally positive effect on the amount respondents were willing to pay across the jurisdictions surveyed (see Table 4 ). In three states (NSW, Victoria, and South Australia), the WTP was lower in Condition 6, suggesting that the effect of Indigenous voice and the type and levels of information on responses to reallocation is also a worthy topic for further research.
In terms of other variables modeled in a different context, Mueller et al. (2019) , using a choice model, estimated the WTP (a single payment on a water bill) of different attributes of forest restoration targeted to improve the health of a semiarid watershed. Respondents to their survey were Phoenix, USA, residents who rely on the Salt Verde River watershed to meet their water demands. One of the attributes estimated was "cultural significance," which was represented as restoration projects targeted at areas of cultural significance to Native Americans. Like in our study, the cultural importance of water was defined broadly, namely as "any area of the watershed referred to directly in oral histories, used in ceremonies, or serving as primary water sources for an Indigenous Nation" (Mueller et al., 2019, p. 82) . The WTP for cultural significance estimated by the authors was US$23.33 per household. In an Australian study, Zander et al. (2010) found that people living in southern Australian cities were willing to pay substantial amounts of money to maintain the "cultural values" of tropical Australian rivers (defined as the condition of waterholes important to Aboriginal people). In that study, respondents did not perceive income from irrigated agriculture as very important. Also in Australia, Zander (2013) found 58% of respondents were willing to pay for Aboriginal natural resource management in the country's north. Southern Australians, women, and those with an interest in Aboriginal societies (64%, 66%, and 71%, respectively) had higher WTP values, and, when asked about their reasons, 75% chose "Maintain Aboriginal culture" and 65% "Contribution to job creation for Aboriginal people." Whereas in our study, the results pertaining to age and gender were mixed. According to Walter (2012 p. 27 ), many studies have found a statistical association between gender, location, and education variables, with female, urban, and bachelor degree-educated (or higher) respondents associated with "more positive attitudes towards Aboriginal issues in general." We found mixed results on these variables (additional modeling results available on request). However, we found that those who considered themselves closely associated with environmental groups were more likely to support reallocation, and this was consistent across the models. Once we introduced an information treatment, the cost of reallocation is unimportant, but low-income households as a group are less likely to vote Yes.
In our study, those respondents who were willing to pay to reallocate water to Aboriginal communities did not indicate overwhelming support for a particular use-environmental and cultural versus agricultural businesses. However, provision of information did shift preferences. It affected responses such that more 10.1029/2019WR025011
Water Resources Research people expressed a preference for nonconsumptive (environmental and cultural) uses than consumptive use (agricultural businesses). That the public might not hold very strong views about how Aboriginal people should use their water allocations will be of interest to those Aboriginal nations seeking public support to determine their own water choices (Taylor et al., 2017) . It should also be of interest to policy makers and the irrigation sector, which in 2015, succeeded in limiting the amount of water that the federal government can purchase for the environment. Under current legislation, restoring more water to the environment is to be achieved by irrigation efficiencies and not through government purchases of irrigation entitlements (Grafton, 2019; Grafton & Wheeler, 2018) . This policy change is a potential barrier to the development of a large-scale buyback program to satisfy Indigenous peoples' claims for water, should they choose to direct it to the environment.
The WTP results differed across the jurisdictions; see Table 4 Condition 3. Reasons for these differences are unknown. It might be that estimates were highest in NSW and Victoria, as these states have a longer history of working with Aboriginal communities on water issues, whereas in South Australia, where estimates were lowest, the environmental watering agenda is prominent (Robinson et al., 2014) and respondents may perceive Aboriginal control of water to be a risk to that objective. Queensland is a very large state, most of which is outside the basin, and it could be that this, combined with the recent drought in the northern basin, explains lower WTP estimates.
Regardless of the differences in the WTP estimates, our survey serves to engage the wider public in ongoing water policy debates and provides an indication of the support that exists for the principle of reallocating water rights. Aggregate WTP estimates are often used in decision-support tools, such as cost-benefit analysis (Boyle, 2017) , as they allow societal benefits to be considered alongside financial costs. However, there are some limitations to our WTP estimates. First, there is potential for coverage bias associated with online surveys, nonresponse bias, and aggregation bias. Second, the topic of reallocating water rights to Aboriginal people is a new one in Australian water policy and a questionnaire like this places a cognitive burden on respondents. Deliberative approaches to valuation that provide more information and opportunities to engage in discussion may address this shortcoming (see Kenter et al., 2016) . We would expect that more information about the historical use and regulation of waterways by Aboriginal people could increase WTP for reallocating entitlements. Knowledge of Aboriginal management of inland waters for fisheries, as documented by Barber and Jackson (2014) in the Northern Territory and McNiven and Bell (2010) in Victoria, or for plant production throughout Australia (Pascoe, 2014) , could be helpful in this regard.
The third consideration is of a different kind for it relates to the philosophical basis of economic theory and the psychological model of decision-making (Spash et al., 2009; Ryan & Spash, 2011) that underpin valuation methods, as well as economic conceptualizations of water values. Spash et al. (2009) explain that economics assumes a preference utilitarian philosophy where cost and benefits to a household or government determine whether an action should be undertaken from a social welfare point of view. The associated psychological model assumes a narrow self-interest that brackets the role of attitudes and social norms. It is from these assumptions that economic methods construe individuals as able and willing to consider trade-offs in relation to the quantity and/or quality of public goods, such as water. A common philosophical alternative to the utilitarian motivation is rights based and, according to Spash et al. (2009) , it is from this philosophical standpoint that ethicists argue individuals may refuse to make trade-offs, especially when asked how the environment should be treated.
The survey reported on here was developed and deployed in a policy context in which the market-oriented approach to water values is ascendant, if not dominant. Such a paradigm stresses individualistic relations with water (mediated through property rights) and economic success in those relations that are premised on "acceptable" trade-offs with ecological damage (Schmidt & Mitchell, 2014, p. 55) . In a number of significant ways, the survey reflects aspects of this mode of water governance. Even though we were interested in attitudes toward the satisfaction or redress of Indigenous communal claims to water, some but not all questions in the survey were directed at individuals who we positioned as water consumers with a capacity, if not WTP. In addition, the mechanism we proposed for redress or reallocation was a market-based one (i.e., buybacks), and part of the survey sought to test the acceptability of certain costs to individual respondents directly, through water charges, or indirectly, as taxpayers who would meet the cost of government 10.1029/2019WR025011
Water Resources Research purchases of water for Aboriginal peoples' benefit. That said, as discussed above, in two conditions (1 and 4), we asked people to indicate their support with no costs attached.
It is possible that when asked to consider their WTP, some respondents might consider that Aboriginal people have an inherent right to water that should be recognized by the state, as the entity responsible for generating historical inequities. From such a position respondents might support reallocation through a legal but not market mechanism. There may be individuals who hold a philosophical position which is inconsistent with monetary valuation, or indeed the commodification of water, as a means of redressing injustice. Some of these respondents may refuse to cooperate with a stated preference survey like this (Spash et al., 2009) or alternatively bid Yes to any amount (lexicographic preferences; Spash et al., 2009 ; see also Ryan & Spash, 2011) . It is worth reiterating that the water market is the only means by which water rights can be transferred between users and uses in this case study area.
In the current policy context there is no estimate of societal benefit from reallocation of water to Aboriginal people against which to benchmark our results; however, we can compare the aggregate WTP obtained in this study to the recent commitments by governments to address this water allocation challenge. In 2018, the federal government committed A$40 million to enable Aboriginal communities to buy water entitlements over a 4-year period, and separately the Victorian state government set aside A$5 million to develop a strategy to afford Aboriginal people greater access to water for economic development. For over a decade, Aboriginal organizations have advocated for market-based mechanisms to settle outstanding water rights issues (McAvoy, 2008) , having found many obstacles to the application of legal frameworks such as native title (O'Bryan, 2019; Tan & Jackson, 2013) . In 2002, for example, Aboriginal representative organizations in NSW advanced a proposal for an Aboriginal Water Trust. In that model, proponents anticipated that a levy on water sales would accumulate to deliver a fund of A$250 million to hold water entitlements. However, the NSW state government refused to establish a means by which Aboriginal people could accumulate water rights (McAvoy, 2008) . Many years later, government support has grown, although the quantum is modest when compared to the overall value of MDB water entitlements, which in 2015-2016 was approximately A$16.5 billion (ABARES, 2016). Our conservatively derived aggregate value estimate of A $74.5 million suggests that governments would find support from the public for an increase in the funds they intend to make available to improve Aboriginal access to water.
Conclusion
This paper contributes to the research on equity in water governance by providing an empirical analysis of public attitudes and values to reallocating water between groups who differ in resources, assets and political influence. We estimated, for the first time, the level of support and nonmarket value of reallocating water in the MDB from irrigators to Aboriginal people. The results provide evidence on how the residents of basin jurisdictions would wish to see water allocation decisions justly dealt with, insights into preferences for allocations between consumptive and nonconsumptive uses, WTP estimates that differ by state, and the appeal of Indigenous voices in communicating values and benefits. The results indicate a firm level of support for the use of a market mechanism to obtain a fairer distribution of water, with the proportion of respondents supporting government buybacks exceeding the proportion willing to pay themselves.
Overall levels of support for reallocation in our context suggest that there is a reasonable prospect that a considerable number of Australians would endorse Aboriginal advocacy for policy mechanisms to buy and hold water for Aboriginal uses, irrespective of the purpose to which such water is directed. Nonetheless, those inclined toward reallocation to Aboriginal groups are more likely to define themselves as closely associated with environmental groups. Moreover, the results suggest that the benefit derived would be in excess of the sum the Australian government has committed to support investment by basin Aboriginal communities in cultural and economic water entitlements by almost a factor of 2. The results have practical value for policy makers, researchers, and Indigenous communities for benchmarking, tracking changes over time, and for advocacy within Australia and beyond.
Water allocation is an urgent global issue, and international authorities place a high value on the design of robust water allocation regimes (OECD, 2015) . One measure of well-performing allocation regimes advanced by the Organisation for Economic Co-operation and Development is that they can deal with new water users and can increase and make more flexible, existing entitlements. Indigenous peoples are 10.1029/2019WR025011
Water Resources Research clearly not new users; rather in some cases state systems of allocation have relatively recently come to recognize and act on their outstanding claims for water (Jackson, 2018b) . To do so may require that others forego water, incurring a cost for governments and others. Better understanding public attitudes and values can support water reform directed toward social equity and restorative justice.
